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20 


25 


«« m SYSTEM fl» ^CESS^S ««»»— 
DEfOSITS r»OM THE SURFACE 


from the surface. 

m^mLSiZJi^m^ 3Ubstantiai 

Subterranean deposi-s , imited in production 

„ any y .,.». SUb * t "" d ... 10! ».« .„d «« «£ «.*.». 

pt oducio« «** '* f co ,.„t.l tl.ous.nd 

...» ~V .".nd o..r W _ " saryin , 

a „... «.. oo.i ..." «• f " ri *; r h ; Thu ., » M i. tn. o..i 

.» .It., r.1.0 ».ly n ^ MtMB , ,.. 

dIi u.d into tn. « . « cadiu5 , t0Uld tM c ..l 

can only dr.in . .Mtutabl. to 

p„,«.. lr.«url., .nd otn.r *«n M 

,„..». one. tn. ,.. « totti>t ptoaoctlon u 
bore in a coal seam is pr o£ten 
Umited in volume. Additionally, co.l seams 
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a3S ociated with subterranean water, which must be drained 
I "e coal seam in order to produce the methane. 

Intal drilling patterns have been tried in order 
Horizontal drilling ^ ^ ^ ^ 

t0 extend the amount 

for gas extraction. Such ho ^ ^ 

" S iTrlUng - entrained water from 
presents difficulties £os punping Mater 


20 l0 


presents "efficient method for pumping water 

t ne coal seam. The moa eff ^ ^ ^ 

from a subterranean well, a su 

~« on the formation wnicb, It it exceeu 

the hydrostatic pressure or tne Eesu its in 

* Hrillinq- fluid into the formation. This resu.t 
1035 enc of dr l'i^ finds in the formation, which tends 
entrapment or dril-i g that are needed to 

to plug the pores, cracxs, and fracture 

produce the gas difficuit ies in surface 

As a result ° |taBflilUi t he methane 

action .« — « ~ ^1 P " « » 

-Mod. »«« ' ,„ „„*l,ioM, tb.y can 
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50 


me thod. alio.. ;; ia B ; c ;; dt ; uing cen ditions, they can 

and u£ ™ of ^ ^ exposed by 

only access a limited am lonaW all mining is 

current mining operations. Where log 
practiced, for example, underground -ing 
to drill horizontal holes from a panel curren 
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i wi-1 later be mined. The 

a inro an adjacent panel that wi-i ldL ° l 
mined into an aaja ...... rha reach of such 

i- -rations of underground rigs limits the reacn or 
limitations * Affectively 

degasifica-ion ^ d &f c . me> 

drilled to remove the gas in a 

rtilLor. in conditions of high gas content or migration 
Furthermore, in -on halted or 

f oas through a coal seam, mining may need to 
of gas throug adequately degasified. 

delay ed un-i a next ^ panel. ^ 
These production delays 
degasifying a coal seam. 

horizontal cavity wen. 3urfa ce while 

m a larae subterranean area from the surrac 
access to a large s entrained w4tet , 

the vertical cavity wei efficiently removed 

hydrocarbons, and other deposits to be efficient y 

and/o ;;r::d d an Ce o ne — - - ~ 

.Jtlon. a method for -.a — - ^ 
the surface inclu.es ^UU. . J-^^, , one . An 
bore from the surface to the sunt 
at ticulated -ell bore is drilled from ^ the surface 

.« The articulated wen. 

subterranean zone. me „,.,,,, vertical well 

horizontally offset from the substan ia ^ 
oore at the surface and intersects -be 
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« t a junction proximate to the 
vertical well bore a ^ horizon „l drainage 

subterranean rone. a atticulat ed well bore from 

oa ttern is drilled through the articu 
pattern 3Ubt erranean zone. 

th e junction aape ct of the present 

In accordance hoci20 ntal drainage pattern 

invention, the substantial^ y substantially 
may comprise a pinnate ^t.« ^ ^ che 
horizontal diagonal - ^ , fiE3 , end 

substantially --"1 J. ^ ^ end 

of an area covered b t*. hotizonta l latere 

o£ the area. * ««•« * " to ea ch other from the 

well bores extend xn s * ace the area on a first 

dia gonal well bore t. ^ ft , econd 3 et of 
side of the diagonal extend ln 3pace 

3— ially Agonal well bore to the 

rela tion - each ^ gide o£ the 

periphery of the area 

diagonal. ^ h-e aspect 0 f the present 

I„ accordance with still 3ubtetEan ean rone for 

inventi0 n, a ^^^LLl an. articulated well 
fining uses the substantially _ ^ f ^ th# 

bo res and the drainage pattern ^ ^ ^ 

subterranean rone ^ W . U tore. Water is 

jun ction of the -bstantxally ertic ^ ^ 

pumped from the junction _ g ^ the 

substantially vertical ^ of ch . substantially 

subterranean zone ^ After gasification 

vertical and articulated £ ^ be £urCheE 

has been coveted, the ^ th . zone 

3 prepared by pumping water ana 

through the drainage a3pect of the present 

In accordance with yet another J ^ 

invention, a pump positioning device P 
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15 


a cavity of a well 

acCU ; a tely position a dow^ole — " 

bote. . the pC esent invention include 

Technical advantages of th P ^ acce „ lng 

providing an proved an In patticul .r. a 

Uerranean deposits r~ ^ . * ^ . fcacget zon e 

ho rixontal drainage pattern ^ ^ ^ ^ 

from an articulated -^^^ patt ern intersected by 
rone from the surface, n. * « enttained - wat .r 

. vertical cavity well «*» ^ £tom tne lon e can be 
* yd rocarbons, and other " a *- . rod pumping unit. 

'Violently reeved and/or * ^ ^ be efficiently 

A3 . result, gas. oil an ^ ^ ^ poE09ity 

produced at the surface from 

formation. o£ the present invention 

15 • Another technical ad^ntage ^ ^ £or 

" deludes providing an In particular, a 

.rilling into low-pressure «. ^ hydtostatl c 
downhole pu«P or. gas lift ^ cutting8 

pressure exerted by drilli* fl» w Be 

du ring drilling operation. . M ^ of drilling 

billed at ultra-low pressu ^ ^ £ormatioft . 

the formation and piuyy ^ present 
fluids into the to advan tage of tne pre 

w another -chnid ^ hori20 ntal 

mention includes providing a ^ zone . xn 

dr ainag. pattern for ^ ^ a M in diagonal and 

pa rticular, a pinnate structur ^ „ 

Opposed laterals is " tlcal we ll bore, 

3U bterranean zone from ^ ^ vert ical well 

the laterals is «-^^ of th9 main diagonal to 
30 bore and decreased toward the « , ot other gtid 

provid. uniform access to J ^ ^ with 

This allows the drainage pa 
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n^Ut» »« • -*»• <» i — oi ° tM,: aeposi ' : ' t 

uJL. •«*— Pto.ioin, » * •»^;" < ' 'f ~ 

invent! 3ubte rranean deposit for 

for pr.p.«i M • el ■•» « ^ „, „„< to d.,»Hy 
»ining. I» p.«ioul.r. surt»c. 

,,.L »h..d o£ OP*'" 10 "'- " , 

. ooal »«»» »■>• , ctlvi ti„ ar.d Lot..... th. tin* 

ptoviooo to a.,..it, th. ».« -«i >daitiy>s My 

„. po»p.o into t ». , »,..i -i.d ^ Modl tl, M . 

:rr:;:::: ,~ - - — • 

fc u,«« naa from a aimed coax sccum. 
[or producing m.t».n. 9" "o. d . a «,u, . 00.1 

p „ tl c ul «. -11 «... — « t h. r.u'."-o ooU.ot 
,.„, ptio. to »inih, op.r.tio». « » ♦» 

, oB ,0. th. .... - ,oh 

secured within the cavity. 
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~* fha oresent invention 
-ill ce readily apparent to one eitine 

For « ~« ,.,«.„e. i. no. ~a. to th. 

accompanying drawings 

» L0 P.".. i» ««<=»; „ 0 „., ictl0 n.l dug- Ul..«"«« 

FIGURE I - «°; oomi at , 1M9 . u • 
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formation of a o ^ articula ted surface well 

« i-Hft oresent invention; 
IS «bodl«ot of th. Ulu.tr.tmg 

fiqore 2 " *;~;: n ;*; 1 ": r , i „.,. P .t»tn u t». 

f0CMtl .» o« »• »o-o t # 

s ub C .tr.n..n ;on. *« ^ ^ accotclanc . „t„ 

^j^s . — r r- r - 

. subterranean zone through a ^ inve ntion; 
. ^ w OM embodiment of the present i 

zone in accordance witn 

invention; <n„«trating a pinnate 

FIGURE 5 is a top plan digram iUustrat 

arainage pattern for acceeaing q£ th , present 

zone in accordance with another embodiment 


invention; 
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oc S is a top Plan diagram illustrating a 
FIGURE 6 is a top P £ot accessing 

trilateral pinnate drainage pa ern ^ 

H.oo.its in a subterranean zone m accor 

mining operations m accoroa 

present inversion; illu3t rating a method for 

FIGURE x. a no- J ^ ^ accotdanca 

preparing a coal seam inve ntion; 
wiC h one embodiment of the p diagtam3 illustrating 

FIGURES **-C are cro-sect- d.ag^^ ^ ^ 

,--.vitv w.U position tool 
e ^odl M no ol tl>. pr...« .ovootlon. 

rtauBE , iU-««- . ««» lone «ro» to. 

e-U.1- «.t «-« » ^ or to. p— « 

uoootioo. I. th4C och « i„ pr...ut.. 
„.! It -HI « " >ut , t .„.»..n zoo.. o.n 

ul U ..-lo. pr...»io. «* l °" f dMl „. u „««. o< to. 

M sW ll„l» ■« :: »-J* 1 r ir „« /ot P.O.OC. 
p t „.« i»™>«»« to „ . tMt 

Mfrrino to n«M 1. • • cosl „„ 

12 .»».« f— t»« •«««• 14 u utM .„„. 

1S . «. .oM,»tl.lly «.«tio.l -U box ^ 

soB .t.oti.iiy .."id »°" " 
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„.ll c„l», « ».t f-i-t.. .« oc a. l.v.l =5 «- 

(,.!„.. J» .n -«, uu „. Itle .l -.11 bor. b, 

— - — "--To "i-nri .;*r 

- of £ '" 

a radius wi. w vertical dimension of 

dimension which equals or exceed, the jerUa ^ 

i 15 The enlarged diameter cavity 

,he coal seam 15. undet . ceaming techniques and 

formed using suitable sub8ta ntially 

a vertical portion oE "e 
equipment. A vertic ¥ . the enlarged diameter 

vertical well bore 12 continues below the enla 

vertical well bore 12. Tne act* 

. — — « rr - ; « 

horizontal portions 32 and 34. 

Ues substantially in the horizontal plane of the coal 
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15 and intersects the large diameter cavity 20 of the 
substantially vertical well bore 12. 

The articulated well bore 30 is offset a sufficient 
distance fron the substantially vertical well bore 12 at 
the surface 14 to permit the large radius curved section 36 
and any desired horizontal section 34 to be drilled before 
intersecting the enlarged diameter cavity 20. To provide 
-he curved portion 36 with a radius of 100-150 feet, the 
articulated well bore 30 is offset a distance off about 300 
feet from the substantially vertical well bore 12. This 
spacing minimizes the angie of the curved portion 36 to 
reduce friction in the bore 30 during drilling operations. 
As a result, reach of the articulated drill string drilled 
through the articulated well bore 30 is maximized. 
15 " The articulated well bore 30 is drilled using 


10 


articulated drill string 40 chat includes a suitable down- 
hole motor and bit 42. A measurement while drilling (MO) 
device 44 is included in the articulated drill string 40 
,or controlling .'the orientation and direction of the well 
^re drilled by the motor and bit 42. The substantially 
vertical portion 32 of the articulated well bore 30 is 
lined with a suitable casing 38. 

After the enlarged diameter cavity 20 has been 
successfully intersected by the articulated well bore 30 
drilling is continued through the cavity 20 using the 
articulated drill string 40 and appropriate horizontal 
drilling apparatus to provide a substantially horizontal 
drainage pattern 50- in the coal seam 15. The substantially 
horizontal drainage pattern 50 and other such well bores 
include sloped, undulating, or other inclinations of the 
coal seam 15 or other subterranean zone. During this 
opration. gamma ray logging tools and conventional 
" measurement while drilling devices may be employed to 
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50, 

dr- 
ill 


retain the drainage pa Hatantially uniform coverage 

m t ^ and to provide substantially u. 
coal seam 15 ana to y further 

- • rr-rr^r;«r , — - 

information regarain* PT gurES 4-7. 

•i k»Low in connection with FIGURt-a 
raore detail below in d _ llling ch e drainage pattern 

During the process of drilling attlcuiate d 
. -iMna *luid or "mud" is pumped down tne a 
dE ; 0 and circulated out of the drill string 40 

>u string 40 ^ tt La u3 ed to scour 

th e vicinity of the hit , ^ ^ 

eh. formation and to re dEti iing fluid which 

cuttings are then entrained in ^ * ^ J ^ 

— " * "^t^^- - surface 14, 
40 ^ W ttna s a- -oved fro, the drilling fluid and 
where the cuttings are remo c(jnventional drilling 

th e fluid is- then «circulat.d This ^ 
operation produces a standard column ^ ^ 

Having a vertical ^^statlc pre sure on the well 
• DOte 30 and P^-^^l pt , Because coal 
bot e corresponding to they ^ be unable 

seams tend to be porous and *» ctur formation 
t0 sustain such " 
water is also present in the coal s ^ ^ ^ 

seam 15, th. ™^™*\ osaation . such a circumstance 

exceeds th. ability o ^ the 

pressure. Los, of ^ terma of the lost 

formation not only is expensive ^ 

drilling fluids, which must be made up, but 
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olu , *. „oc» i» co.l IS, which .» h.«i.d =0 

' iln the coal seam of gas and water. 
4 T p t e«nt over ».l.»c. KUU, — 
£ .™ Cl on .< «• 50. .» 

HH«d to circulate compressed air down tne 
a " ' \ lv ver-ical -ell bore 12 and b.Oc up through the 
substantially verbal circuiated air wiU admix 

arti culated well here , 0 ^ ^ ^ ^ 

T 9 .drill -t <° - bUbbleS thrOU9h ° Ut 

r^rrooirnstnot « — . ,. :r: 

o e drilling fluid reduces down-hole pressu o 
• mar.lv 150-200 pounds per square inch (psi) . 
TTdiriv low Pressure coal seams and other subterranean 
can be drilling without substantial loss of drilling 
zones can be dnin g drilling fluid. n 

fluid and contamination of the -zone Dy , 
F oam, which -may be compressed air mixed " 'l 

IL be circulated down through the articulated drill 

,„ „..»., «... . ™ ••-"•; , :,• .„ ........ 

foam to the drilling fluid. In tax. caa , ^ 

aiE or foam which is wed to power the bxt 
ait or loam However, the 
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aic -t . , u bit 42. However, the 

met or exits the vicinity of the drill ^ 
large r volume of air which can be 
substantially vertical well bore 12, permi g 
..ration of the drilling fluid than generally is pos.ibl 
by "ir supplied through the articulated drill string 40. 
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e „podi...t. «- "X* .„«, «U nor. 32 

coition M « ™JJ »• »,»to» - <*• 

. purp 5! I. 3n,t.ll.d l ° „ th . SM «.=. 14 

„ p»P «ilUn, I1.U - -'""''J. 0 60ie u . T»3. 

•"-"•^r;: 0 L ".one. oo-»-ool. P— » 
o( conhinin, .it «»<> «««.»• » " £luW3 . IM tM 

™« i uu— ^; ct i 1 ; n tb :' CMl „„ is u 

ac= or«no. , -th on. -b rtM „ tll u» v..ti=.l «d 

m -.hi. .m.odu..nt, .tt.r ^ ^ ^ dMU><1 

" U TL. ^ ami-. «■ «"- u " d 
<Utli>M« e«t.rn 50 "* V rh . uaaund ».u ho" 

30 - «■ .»3cl«.d -'3 «. 4. ? „. u M 

5lM . t . hotl „„ Ml pMtl o„ 34. 

may be plugged in the sub unplugged. 

Referring to FIGURE . the enlarged 

u on. —-u^r ;; t ^,::,". — • 
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14 

, fart , 0 f a hydrostatic head 
,„„ w tthout adverse effects or 
pumping -itnou u b<jre 

caused by accumulated fl Id. " „ fch . 3urface 14 

The down hole pump 140 " «* 3UC)t « rods 84 

via . tubing string »^Z \ Z 0 ' «" tUbin " T " 
extending down through the well sur£acfl 

suc*er rods 34 are walltin g beam B6 to 

mounted apparatus, such ^ pump 8Q i3 

0? erate the down hole pump 0^ ^ £lnes £r0 m the coal 

us ed to -move water and entrai.ne ^ ^ ^ ^ 

seam 15 via the drainage for 3ep aration of 

met hane which may be «U..«1 watec ha9 been 

of entrained fines. ^ ga3 be 

amoved from the coal . ^m ^ . ^ annulus 0 f 

allowed to flow to the sarf ^ ^ ^ inq 

th e substantially vertical wel ^ ^ ^ ^ 

string 82 and removed * ^ methane ia treated, 
apparatus. At the . ^ _ . fue l 

compressed and pumped th oug> a pj^ ^ ^ ^ be 
la a conventional manner. ^ draiped 

operated continuously or diameCer cavi ty 22. 

f£ om the coal seam « ^ horizontal 
F1 GU*ES 4-7 ^;; t " a ac e ceasinq tne ooal seam 15 or 
drainage patterns 50 ^ Qne embodim ent 

other subterranean zone in acc the drain age 

of the present invention. - a central 

pa tterns comprise = « * arrang ed and 

diagonal with ^^^^^n, from each side or 
appr opria«ly spaced appro ximates the pattern 

30 the diagonal. The pinna. ^ J a fea ther in. -at it 
of veins in a leaf or the ae g miliary drainage 

hM . similar, substantially ^ paralle i spacing 
oores arranged in substantially equa 
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oooosite sides of an axis. The pinnate drainage pattern 

ith 7ts cen«.i bore and generally symmetrically arranged 

T Joriately spaced auxiliary drainage bores on each 
and appropriately sp fron & 

side provides a uniform pattern tor deactib ed 
coal seam or other subterranean formation. As 
more detail below, - pinnate 

quadnlate.al, , 0 . epa ring the coal seam 15 for 

longwall mining panels for p.epan y 

iong Tt wl n be understood that other 

mining operations. accocd ance with 

suitable drainage patterns may be used 
nraiant invention. 

.ccord.nc. -it» « »b.di»..t of tt. P«. 
In thi , e ^ooi».ot. tt. Pionot. d..in.,. 

„ovid.. to . „»»«.»ti.uy »u.« ioa 

b. to,.th.« to pto.id. unitoim ««« to . UK 

= ;.otir" —y t. r r r r 
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a ubstantially vertical and articulated well bores 12 and 30 
are positioned over the area 102 such that the diagonal 
b ore 104 is drilled up the slope of the coal sea* 15. This 
will facilitate collection of water, gas from the area 102. 
5 The diagonal bore 104 is drilled using the articulated 
fi ~ drill string 40 and extends from the enlarged cavity 20 in 

alignment with the articulated well bore 30. 

A plurality of lateral well bores 110 extend from the 
ooposites sides of diagonal bore 104 to a periphery 112 of 
10 the area 102. The lateral hores 122 may mirror each other 
on opposite sxdes of the diagonal bore 104 or may be offset 
from each other along the diagonal bore 104. Each of the 
lateral bores 110 includes a radius curving portion 14 
« coming off of the diagonal bore 104 and an elongated 

„ portion 116 formed after the curved, portion 114 has reached 
a desired grientation. ror uniform coverage of the sguare 
area 102. pairs of lateral bores 110 are -bstantxally 
.veniy soaced on each side of the diagonal bore 104 and 
Ixtend from the diagonal 64 at an angle of approximately 45 
20 degrees. The lateral bores 110 shorten in length based on 
orogression away from the enlarged diameter cav.ty 20 in 


35 


40 25 


ord.t to (.eUlt.t. drilUP, o£ eh. Lt.r.l °«"» 110. 

Th. pi«n.t. dr.l«.g. P«t.m 100 u,ih, . 
^ h,«. 104 m* <1- P"» - « 
ai . in , co.l o« .ppro.l~h.Xy 1" .cr.. U . - 

»„«. . «U« «« I" t= »• « 

. .h.P«. such . ion,, o.rxo. h p. or 

CO surt.c. oc .ubt«t.n.M topography, 


due co suiww t 

oinnate drainage pattern, may be employed by varying the 
30 angle of the lateral bores 110 to the diagonal bore 104 and 
the orientation of the lateral bores HO. 
lateral bores 120 can be drilled from only one side of the 
» diagonal bore 104 to form a one-half pinnate pattern. 
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V 

The diagonal bore 104 and .ha lateral bores 110 are 
11 drilling -.hrough the enlarged diameter cavity 20 

ar « bit so as to retain 

r:r,r "rr r. ~ ■« - - .... 

i lateral bores 104 and 110. 

t -"Hf pout, 10.. »t.r «" l " " C "f 

» th. artioul.t.d drill «'i»* " " P " " „ 

l " V,nC f ^, E 5 Uluatr.t.a . Pi™«. 120 " 

» """""" ' Ma ..Mdiwot. CM Pl»~" WW 

'»"" UM - " ' ' tl.'l, -eotaaoulat ar.. 122 of 
^ flf . prn 120 drains a substantially * 
? " C " ° 15 TM pinoat. dr.io.o. P«««» «» 

the co.1 •«•» 1 ' ,,, „,„ . plurality o£ 

\j"r.itrrLT3 u iir.« - 

TTai loo":. , «U. -»"' «. 

" r 1 » - - oppo.it. aid. o« ». di.,on.l 1» U*- 

. ,t M p.r «u to to,.t».r p.=.id. »!«■ <=•«»" ° f 
50 area 12. 
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present invention. The qu patterns 100 eacn 

Agonal well bore ^'^.l we ll hore 104. In 

bores 110 extending from the Qf ^ diago nal and 

che quadrilateral dsUUd {r om a comon 

lateral cores 104 and 110 o£ 
aE cicuiated well bore 141. ™ of . 

drainage pattern 

operations . ali gnment of pinnate drainage 

FIGURE 7 illustrates the 9 q£ . coa l seam 

patterns 100 with subterranean fQ£ mining 

f or degasif ying and prepare g q£ the pEese nt 

operations in accordance -xth one e«o ^ ^ ^ 

Mention. X- *!• — under stood that the 
— i^on ^ 9 r b Vus.dtodegass, y co.l,a M£ or 

other tvpes of ^^^-1 panels 150 extend 

Referring to FIG"** 7. ^ ^ acc ordance. with 

longitudinally from a lon ^ a . ia subsequently 

longvall mining V"*"'^^ longwall 152 and the 

mi ned from a distant end tow ^ ^ opening 
roof allowed to cave a d £ ^ ^ ^ panels 

behind the mining l00 ara drilled into the 

, l50 , the pinnate drainage patterns ^ ^ ^ ^ 

panel* 150 from the surface - 9 ^ dralnag . 
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gEid and covers portions of ^'J^Sl^J: 
th is way, a region of a nune «J-J*. ^^3. 

FIGURE 8 ,s a flow* 9 ^ QpeEations in 

preparing the ^ coal s ^ ^ inv 

accordance with one emoo ^ which 

«... w b. a.""" " ain " iU ,„. a uit h «. 

,„ u.,tm.a. ""•" Biy ;;;:,;"" flnn «. ..»«». 
100 . lM .„< M . ; d ; na . t , t00d t8 „ — - 

tor th. r.gio.. It «l „ 

— - - ;r s Hp 162 L substantially verbal 

T "med from the surface ^through the coal 
Mell 12 » drxlled J« iogging equtpment t . 

3 eam 15. Next, at step . Locatio n of the coal seam 

Ln the substantially wel ^ substantially 

enlarged diameter cavity 22 ^ ^ ^ ^ ^ 

vertical well bore 12 at the ^ 2Q 

A3 previously discussed, the 9 conve ntional 

^ be formed by under reaming and otner 

techniques. artiC ulated well bore 30 is 

Next, at step 166, the an; ^ 
to —t th. .nut,. d~~ J J 

dlUud P«««» 100 15 „ , fMt £o ra»tion.f th. 

«U h... 3« «• « Ml " M "; s " , foc th. Pi."" 
„i„ 10.. ">'•• 11 „. As 

P.".- 100 «. «W b. for— 

billing of the lateral bores 110. 
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«■ 172 -he articulated well bore 30 la capped. 
At ' 174 the enlarged diagonal cavity 22 » 

Next, at step 17 4, insta llation of downhole 

leaned in ^^^^^^22^ 
production equipment. The <3 3ubsta ntially 

vertical well bore iz o in3t alled in the 

s«P 17«. ^uTore 12. The production 

substantially " ^ punp exten ding down into 

equipment includes a sue* ^ ^ w> 

w . for removing water " u,u 

«. mot.1 ol -to-- * „„. ma M prodoo.d up 

M. and aUo. to - » B>u Mt . „. 

* — « - t,^n -«« «-« "~ cm 

- Proceeding to step the 
, urJ .c. -It* »• «* P«i« n .. d . d M 

^OddM, O, « £ 180> ,.. 

,«« « «- CM »- 00 „ inuoualy coined at 

««— — *-tr"lu«-i .t.p m it » 

che sutfaoa 14. »«» • tM eojl „,„ 

o.„ roi n.d -MCM. CM P"-*"" 1 p.odddcioo ,« ,o» 

u u «. e t 0 T;;- t :. oonootid, *. 

My b. «.!«• aft.r CM COM 0. 

Jeo.do tM M™. M "o dot «- CM ..U 

,^.dl».nc. go. »Y oooclno. co MP ^ 

«U • " '** t„ „ prodddCido o« 

CM ,.. i» ddt o W l«.. tM >rd 
lM CMOCO. Cd M.p.™ «- 1 co>1 M . Up oo 

coMino. to M r»»«d « ^ wei , lM , 1 , t . p 

:r;.rc^Cu. « «- — — - - 

removed. 
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,.« .t d.oi,io».l st.p H6. it 1. d.«~«d »h.th.r 
, .11. 15 1. to M taW P"P»« d £ " """" 
op.r.tioo.. .« C " " * w b „„ cl> of o.el.i.n.l .«P 

inn* °'""7v iT-Lb -»« — «"« ■*«»- 
u . i..« t. .t.p » i» * is m irtyaiit> cM 

- - r^rrrrir^t;:rr;.;:: 

paB ts efficiently degasified from the surface 
seam is e-i>j.<- * w t*h the mine to 

method ^y^TJZZ :Z Z*™ - 
remove unwanted gas prior 

coal prior to the diagrans uiustrating 

FIGURES 9* t ^ rough 90 « ^ aft 

deployment of a well cavity P*"* Refe rring to FIGURE 

embodiment of the present inven- ' m 

9A , well cavity pu*P 200 « ^ bete portion 202 

and a cavity positioning device 204. Well J 

206 for drawing and transient 
comprises an inlet 206 for ^ yerticai 

fluid contained within cavity 20 to a sur 

.ell bore 12. po3iti0 ning device 204 is 

In this —"^J b ; £e portion 202 to provide 
ratably coupled to well b P devi „ 204 

ro tational movement of c..ity P & ^ 

relative to well bore portion 202. 
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v V 

other 3uit able method or device (not explicitly 
3haft , or other suite ^ po3ition 

Sh ° Wn) To o well bore oortlon 202 to provide pivotal 

of vitv poaitionin, device 204 about an axis 203 
-vement of cavxty P ^ ^ ^ 

" devTce 204 may be coupled to well bore portion 

positions dev.ce 20 y ^ ^ ^ po9ltioninq 

- - - « s be rotatably 

• wt*d -elative to well bore portion 202. 

»-« uiaII bore portion j.™ » 

2 " Too „di".» roc «-,». «l« PO.iUcnia, 

d.yic. 204 9 ;„„«., MU.« portion 

t .l«lv. to -.11 bor. portion 202 - 

n , 1, «*» "'"'j:*.":.^' 1 or oount.r 

2os " ooi:.:v.i::=:. 

balance portion 214 uirhdta wal of well cavity 

»- 200 ""Ton" ^ ;.lt lonin, — 2.4 1. 
In op.r.tr.n. =»ity P n0 „ d 

d .plo»«. into J* ( „. d „ . ,.„.r.ll, 

count.r bal.no. portion 2» P» 

t . tr .o„« condition ^^^Jl 202. « 

Ml „c portion^ tl..rol» ' -»U v.rtlc.1 

~J Taction Inolcat.* ,.....U» b y arrow 
bor. 12 in tn. dir.otr ,.n.r.lly 
. l.»,tn of city f-^^J, d .. le . 

»« c .i.tl,. to -U bor. portion 202. Tor • 

r:-.«rn i 1 :.;:^ -u ». » £ — - - 


PCTAJSW17494 

WO 0*313" 

23 


^ 200 travels downwardly within 
, 2 as well cavity pump 200 

vertical well .ore 12. ^ catflty punp 20 0 

Referring to FIGURE , ^ ^ U| counter 

tra vels ^ Ward ^/^ a Rational or pivotal movement 
b alance portion 214 causes ^ ^ bQte 

o- cavity positions devtce 20 4 transitions 

portion 202 as -^^'^ 20. Tor example, as 
f£ om vertical well bore 1 ttan9ition9 from vertical 

cavity positioning device on n< and 

.ell -re 12 to cavity -20. wall 218 

end 212 become generally balance portion 214 

o£ vertical well bore 12. d , count er balance 

ana end 212 become generally P movement 0 f 

portion 214 .»««ti«U» ve „ well bC re portion 

cavity positioning device 20 ^ ^ genetally 

202 . For example, counter outwardly relative to 

causes end 210 to rotat- ^ ly 
vertical well bore 12 in -h poeitioning 
by arrow 220. ^^^^J'Ltwardly relative to 
aevice 204 extends or r genetaLly 
vertical well bore 12 in the 

by arrow 222. po3it ioning device 204 is 

Th e length of caV \7 n f, 212 of ca vity positioning 
configured such that ends 210 ■» fey 
device 204 become generally unsupp tion . £t om 

b ore 12 a, cavity " 20 , thereby allowing 

vertical well bore 12 into ^ fflevement o£ 

counter balance portion 214 to cause r ^ ^ 

end 212 outwardly relative ta wel^ ^ ^ ^ 
0 b .yo»d an annulus portio* ,2 ^ tran9ttion9 

operation, as cavity P-"«^ Mi count er balance 
£t « vertical well bore 12 ^ outw ardly in 

oortion 214 causes end 212 to 
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continued downward travel of well P 226 Qf ca „ lty 

in contact of end 12 with a horizontal 

■ « „ (a FiGORS 9C, as downwardly travel of well 
Referring to FIGUR- ith 

horizontal waU 226 of cavity relative to well 

— nf cavity positioning device 204 relative 
movement or cavity P o contac t between end 212 and 

b0 re portion 202. For o£ well cavity 

Horizontal 226 combined with down *« 

» ««m 210 to extend or r«wo*.« 
pua p 200 causes 210 ^ „ in the dit ection 
relative to vertical we 
indicated generally by arrow 228 until 

portion 214 contacts a horizon- wall 23 ^ ^ 

Positioning device 204 ^ 20( continued 

Horizontal walls 22 and « ^ 3 ub,tantially 

downward travel of well cavity pu*¥ ptecl efir.ed 
Prevented, thereby positioning mlet 206 
vocation within cavity 20 ^ posit ions 

Thus, inlet 206 may be located di3po3 ed 

202 such that inlet 20* is a«f 
along well bore portion 202 su 

at the predefined location within cavity ^ 

204 bottoms out witn-Lu 
. ' t 20 « »• "curacy P-t«i— """" 
c .»«, 20 to ,ub.t.»mU, pr«.nt d» », ^ 

from cavity 20. of well cavit y 

X. reverse operation, cQntact betw een 

PUBP 200 generally results in releasing 
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counter balance portion 214 and end 212 with horizontal 
walls 230 and 226, respectively. As cavity positioning 
d evi-e 204 becomes generally unsupported within cavity 20, 
the mass or cavity positioning device 204 disposed between 
end 212 and axis 208 generally causes cavity positioning 
device 204 to rotate in directions opposite the directions 
indicated generally by arrows 220 and 222 as "grated 
FIGURE 98. Additionally, counter balance portion 2.4 
cooperates with the mass of cavity positioning device 204 
,0 disposed between end 212 and axis 208 to generally align 
cavity positioning device 204 with vertical well bore 12. 
Thus, cavity positioning device 204 automatically becomes 
aligned with vertical well bore 12 as well cavity pump 200 
i 3 withdrawn from cavity 20. Additional upward travel of 
well cavity pump 200 then may be used to remove cavity 
positioning device 204 from cavity 20 and vertical well 
J bore 12. 

30 Therefore, the present invention provides greater 

-liability than prior systems and methods by P«^ively 
locating inlet 206 of well cavity pump 200 at a predefined 
iocation within cavity 20. Additionally, well cavity pump 
200 may be efficiently removed from cavity 20 without 
quiring additional unlocking or alignment tools to 
facilitate the withdrawal of well cavity pump 200 from 
cavity 20 and vertical well bore 12. 

Although the present invention has been described with 
several embodiments, various changes and modifications may 
be suggested to one .kill- 1- the art. It is intended 
that the present invention encompass such changes and 
.edifications as fall within the scope of the appended 
claim*. 
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■am ti siftiMEP i& ; 

ociB . a 3U bterranean zone from 
lf A method foe accessing a suet 

cae surface, comprising: ^ from the 

drilling a substantially vert.ca 

3U rface to the subterranean rone; ^ gurface ^ 

billing an articulated well ^ bore 

the subterranean .one- ly veEtic ,l -ell 

hori.8Dt.lly offset from the 5 S ubstantially 

b ore at the surface and .nt ^ ^ ^ ^ 
vertical . well bore at a 3 u 

subterranean zone; and attiC ulated well bore a 

into, the subterranean zone. 

, The method of Claim X ^J^^uUy 
arming an enlarged cavit* U^- ^ 
vertical well bore proxim." jo intetgect ^ 

filing the well bore; and 

Urge cavity of the ^^^^ we ll bore the 
drilling through the «n.rq.<l 
substantially horizontal drainage pattern 
cavity into the subterranean zone. 

3 . 

zone comprises a coal seam. 

, The method Claim 1. wherein the subterranean zone 
30 COB prises an oil reservoir. 
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w i «f Claim 1, further comprising 
s The method of Claim 
educing fluid « the subterranean zone through the 
"substantially vertical well bore. 

6 me method or Claim 1, further comprising: 

a substantially vertical rod pumping unit 
into ;::^:a 9 n t iali y vertical .ell bore *ith a pump ^ 

to Produce fluid from the s-ubterranean zone. 

7 . T ,e method of Claim 1, wherein the subterranean 
zone comprises a low-pressure rone. 

" 8 T ,e method of Claim 1. drilling the substantially 

—z;rjz^: ***** — 

fco /: e Action defining a first — - 

20 3UbC erranean zone to . dUJ- - 
drilling a 
lateral well bores in space .elation 
diagonal to the periphery of the area on a 
the diagonal well bore; and tully horizontal 

T V bo^TsP-ce « ation to each other from the 
Lateral well bores in specs a 
diagonal well bore to the periphery of the a 
second, opposite side of the diagonal well bore. 

The method of Claim 8, wherein the 
^.s each substantially extend at an angl. of about 
degrees from the diagonal well bore. 
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u TM -thod o. C1.1. l " 
luBt . l tt . M .o «- » — — l " 

<i Hrillinq the substantially 
horizontal drainage pattern from the 3 
subterranean zone comprising: 4Etlcu lated 
.rilling the drainage pattern using ^ boEe 

d«ill string extending through the arti 

and the J^ ti0 " £luid down thr ough the articulated 

3 upplyxng drilling tiu annulu s between the 

- back up through an annuo, u 

drrll string and back up . tticula ted well bore to 

articulated drill string and the , tring 
temoV e cuttings generated by the articula 
in drilling the drainage pattern; 3ub3ta ntially 
injecting a drilling gas into 

vertical wall bore; and drilling fluid at the 

-h. Hrillinq gas with the ■» 
mixing the drilling g Qn the 3U bterranean 

. . Qt claiffl 12, wherein the drilling gas 

13. The method of Claim 

comprises air. 

. a a( Claim 12, wherein the subterranean 

14 . the method of Clai« .. ^ 
ZO ne comprises a low-pressure reserve 

b .low 250 pounds per square inch (p.l> . 
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V 

^ Hriilina the substantially 
15 The method of Claim 1, drilling c 

atUUM W d" 1 "" » ,- t tcuUt.d -.11 bote 

drill str.» ««»•"■>« "* 

.„d th. fluU «,.„„ ttI .u,h tt. .«ti=ll.c.O 

dru . s rr ~» «v ~ 41111 

pressure on -ne su- 
drainage pattern. 

u - «f claim 15, wherein the subterranean 
16 ' I" ^n ultra low pressure reservoir having the 
rone comprises an ultra x« v 

zone coiuk aauare inch (psi) • 

pressure below 150 pounds per squar 
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- Tr.;»ru;T.-- — — — — - 

i-ft the subterranean zone; 

\V; a o«-.t « - substantially vesical well 
h0riZ °Tt h e surface and intercept the substantially 
b0 re at the surfa ^ pcoximat9 „ the 

vertical well bote at 

subterranean rone; and draina<I e pattern extending 

a substantially horizontal drainage p 
from the junction into the subterranean zone. 

of Claim 17, the junction further 
■ ^ "^ed cavity formed in the substantially 

comprising an enlarged cavity 3ubtetranean zone, 

vertical well bore proximate to the 

Q f Claim 17, wherein the subterranean 

19. The system or ciaim j. , 

zone comprises a 'coal seam. 

a e Claim 17, wherein the subterranean 

20. The system of Claim , 

zone comprises an oil reservoir. 

ef Claim 17, wherein the subterranean 

21. The system of Claim j. , 

zone comprises a low pressure reservoir. 

22 The system of Claim 17, wherein the subterranean 
1 ultra low pressure reservoir having a 
zone comprises an ultra ■ " . 
pressure belo- 150 pound, per sguare inch (psi) • 
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»_ r,f claim 17, further comprising -he 
23 The system or Claim j.*, 

,i„ ver-ical rod pumping unit positioned in -he 
substantially ver.ical roa P p * ^ ld 

sub stantially vertical well bore -^^iTto the 
drained from the 3 ubterranean rone to the lunctxo 

surface. 

24 Th e system of Claim 23, wberein the substantially 
ver tica; rod pumping unit comprises a suc.er rod pump. 

25 The system of .Claim 17, the substantially 

h orizontal drainage pattern """""V w . u bore 

. substantially horizontal diagonal e 

extending from the .unction defining a first end o f a area 

in the subterranean zone to a distant end of the •«•• 
a first set of substantially horizontal 

bore s in space relation to each other ~ ~ 

diagonal to the periphery of the area on a 

rzt:t :r;: b :i-ny - r ^ 

Le relation to each other extending from the 

n - - « on . second, o PP osite 

side of the diagonal well oore. 

..c» — « «- " - "' U °' 
degree, from th. Oi.oon.1 well Mr.. 

„ Th. ,».t«. of CUi. «. -herein th. U. th. 

M. Th. ey«» «< eu» »' * ,B * „*"* 

,„«..„»..» » »»b.t.nti.U» eooer. In >h.p.. 
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10 


25 


, , 1( hrtri?ont al subterranean drainage 
?g A substantially horizontal 

area fl f a subterranean zone from 
pattern for accessing an area of a 

th e surface, comprising: bore 
w.^ntiallv horizontal aiag»»«* 

extending from a surface well bo ^ ^ 

th e area in the subterranean zone .o a 

a secona sec pelation t0 each other from the 

second, opposite side of the diagonal. ■ 

' 30. ,he subterranean ^J.'. 
serein the lateral well bores »" P"*""^ 
ch ey progress -away, from the surface well bore. 

- ^-ainaae pattern of Claim 29, 
■u ~he subterranean drainage paw 

, ,i hflrM each substantially extend at 
wherein the lateral well fton the dia gonal 

an angle of between 40 and 50 degrees 

well bore. 

32 The subterranean drainage pattern of Claim 29 
„ lateral well bores each substantially extend at 
wherein the lateral well oo diag onal well bore, 

an angle of about 45 degrees from the diagon 

« a *.forn of Claim 29, 
33. The subterranean drainage pattern .0 

•« th. area substantially comprises a quadriia 
wherein the area suo»w quadrilateral, 
and the ends comprise distant corners of the qu 
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,4 The subterranean drainage pattern of Claim 29. 
wherein' the area substantially comprises a square and the 
ends comprise opposite ends of the square. 

35 The subterranean drainage pattern of Claim 29. 
.herein' the substantially horizontal diagonal and latere 
well bores provide substantially uniform coverage of the 


area. 


, 6 The subterranean drainage pattern of Claim 29. 
wherein the lateral well bores in each set are 
substantially evenly spaced from each other. 
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37. A structure for accessing a region of a 
subterranean zone, comprising: 

a nrst substantially vertical well bore substantially 
defining an end of the first area in the region; 
- a second substantially vertical well bore 

3 substantially defining an end of a second area in the 

region adjacent to the first area; 

an articulated well bore including a first portion 
.ntersecting the first substantially vertical well bore at 
10 a first junction and a second portion intersecting the 
second substantially vertical well bore at a second 
junction; 

a first substantially horizontal diagonal well bore 
extending from the first junction in line with the first 


extending crora - -» . 

pTrti,. or *. — «-» » ' ai " tnt " 

.xt.ndin, from t„. s.oono junction la »"» th. «co.d 

""ion or th. hot. n . "«.nt .no o< 

the second area; and 

each diagonal well bore comprising a plurality of 
substantially horizontal lateral well bores extending from 
the diagonal well bore to a periphery of the area 
containing the diagonal well bore. 

38 The structure of Claim 37, the lateral well bores 
extendi, from each of the diagonal ^J£^£^ 

a first set of lateral well bores extenoing 
diagonal well bore to the periphery of the area on a first 
side of the diagonal well bore; and 

a second set of lateral well bores extending from the 
diagonal well bore to the periphery of the area on a 
50 second, opposite side of the diagonal well bore. 
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Claim 38, wherein the lateral 

~# riAim 37, further comprising: 
a -hird substantially verciw* 

the articulated well cot _ 4eal we u bore at 

the third substantially vertical well d° 
intersecting the thir inteE secting the 

a third junction and a fourth p 
£o urth substantially vertical well bore 

^I^ird substantially ***** ~ 
extending fro. the third potior , i ne ^ ^ ^ 
portion of the articulated well bore a 

the third area; and horizontal diagonal well bore 

a fourth substantial.y hor 
extending fro. the -urth junction .n ^ ^ ^ q£ 
Portion of the articulated well bore 
the fourth, area. 
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<2 » „.thod to* ( or»i»a . 

„„ , r ea ot a s obt«rr«n«»n «n« Jro» 
psttetn £°« *" "* 

CM surfac coc»tt>l«9= a 

articulated drill string, Boiat and from the 

k , nf claim 42, further comprising, 

43 The method of ciaim 

„„ t he Lateral points along the 
substantially evenly spacing the latere 

diagonal well bore. 

further comprising 

44 The method of Claim 42. fu-tn 

>j i.c.r.ls from each la.erai 

45 . The method of Claim 42, wherein the area is 
substantially quadrilateral in shape. 

w a «f claim 42, wherein the area is 

46. Th« method of Claim <*c 

substantially square in shape. 
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hd ot Claim 42. further comprise 
47 , Tne method of rf . tetal f:on each successive 
dri Uin, each first and second ^ ^ ^ 

Uterai point to a ^ ^ 

aa d second lateral for the P 
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48. A method for preparing a subterranean zone for 

mining, comprising: 

drilling a substantially vertical well boce fro* the 

3 urface to the subterranean zone; 

drilling an articulated -ell bore from the surface to 
r „e subterranean zone, the articulated well bore 
h rizontally offset from the substantially vertical well 
at t- e surface and intercepting the substantially 
vertical well bore at a junction proxxmate to the 

subterranean zone; artlcu uted well bore a 

drilling through -he artJ.cu.ateu 
substantially horizontal drainage pattern from the junction 

into the subterranean zone; > HrnnaYt the 

drainage water from the subterranean zone through the 

drainage pattern into the junction; 

pumping the water from the junction to the surface 
through the substantially vertical well bore; and 

producing gas from the subterranean zone through t 
le ast one of the substantially vertical and articulated 
well bores. 

49 . The method of Claim 48, wherein the junction 
comprises an enlarged cavity formed in the substantial^ 
vertical well bore- 

50. The method of. Claim 48, wherein the subterranean 
zone comprises a coal seam. 
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51 The method of Claim 48, further comprising: 
ins-ailing a substantially vertical rod pumping unit 

lB the substantially vertical -ell bore with a pump inlet 

position proximate to the junction; and 

pumpin* -ter from the Junction to the surface through 

the substantially vertical rod pumping unit. 

52. The method of Claim 48, -herein the subterranean 
zone comprises a low pressure rone. 

53 The method of Claim 48, drilling the 
substantially horizontal draining pattern from the junction 

comprising: ^ junction 

drilling a diagonal wen ■»« 
defining a first end of an area aligned with a subterranean 
coal panel to an opposite corner of the area; 

drilling a plurality of lateral well bores on each 
side of the diagonal well bore into one or more coal 
panels. 

54. The method of Claim 53, wherein the draining 
partem comprises a pinnate structure. 

55. The method of Claim 48, further comprising 
rehydrating the subterranean rone after completion o 
degasification of the subterranean zone by pumping ^ water 
into the subterranean zone through the drainage pattern. 

56. The method of Claim 55, further comprising 
puapi „g additive, into the subterranean zone through the 
drainage pattern. 
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* _ a «4<-v well pump comprising: 
58. A cavity wen p™f r OQe rable to draw 

havina an inlet operaoxe 
a well bore portion Having 

a City positions =7"'' '„ B1 . c o .»»»<! 

cC"— »-.r - * """"" 

uhin r h e subterranean cavity- 
Location within tne su»<- 


~* maim 58, wherein tne 

operable to rotate rrom 
position. 

claim 58, wherein the 

cn The cavity **eil pump of Claim 

60. The ca ^ ty automati cally extends from -he 

cavity positioning ^ n as the cav.ty 

first position to the 
positioning device transitions from a 
the subterranean cavity. 

~* naim 60, wherein the 

cavity positioning device is po , it ion as the 

from the second position o M fEO m the 

cavity positioning device 
3 ubterranean cavity. 
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~* riaim 58, wherein the 
62 The cavity well pump of Claim 

„ -U ou««b.U.C potion 

city pMitloua, d.«c. tM „„„„ 

dis „o,. a o» u. <»« - — ^'"^ : uy „ tn. city 

poattioaina "a""""' £EO * 

into l»a subtarranaan cavity. 

a T„. =avit, -al"i-P « CUi. «• -»•»»• £ 
i. further operable to a^S" the 
counterbalance portxon is further P ^ ^ 

cavity positioning device with the vert ^ 
withdrawal of the cavity positioning 
subterranean cavity. 

—I TTLTZ ST- operable to extend 
second end. ite Sections to dispose 

outwardly xn "*-" Bt "^ c f lft the sec ond position, and 

the cavity positioning device in ^ 
wherein the cavity positioning devic is P 

contact a portion of the subterranean cavity 

the inlet in the predefined location. 

~* riaim 58, wherein the 
65 . The cavity well P u»P of CU*» 9. ^ ^ 

cavity positioning device contacts , P ^ 

subterranean cavity in the second position to 

prevent downward travel of the inlet into 
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66 » „.thod for producln, ,.. rrot » '««•"'»» 
**,m at -he depth of said coal seas; 

« >• : - - - - 

through MM Or.lh.g. »«rl bom. 

„ th. ««»oo ocooroin, to CI*. «« 
.< th. ,t.p o« pro^ih, «» — — — 

.. claim '67 wherein said 

68. The method according to Claxm u 

coal sea* contains excess .ate, - 

the steps of ----/-thi: «U ™ well 
said water from through the b ore of said 

bore, and pumping said water up 

first well. 

A in n ro Claim 66 comprising 
«• «" *- th ° d a it of secondary drainage 

additionally drilling a > ur lit ^ 
. wen bores in said coal seam, 

intersecting said main drainage well bore. 
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:nain 
pattern 
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_ claim 69 wherein said 
and auxiliary drainage wall 
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bore at »« b - t " tlaIly well bore from the surface to 

drilling an offset 
intersect said cavity; ^ ^ . 

utilizing said offset we weU DO re in said 

substantially horizontal main drainage U ^ 

CO al sea. and -^^^C ^ lach of said 

secondary drainage bores in . t-SMCtlBfl sa id main 

secondary drainage well bores intersecting 

drainage well bore; ^ ^ said 

draining water fro Jlid ca , it y, 

secondary and main drainage well bor sur£ace 
pumping said water from said cavity. 

through said ^^^TcL seam through said secondary 

flowing gas from saia co« 
and main drainage well bores; and ^ f ^ 

conducting, said gas to the suria 
well bore. 

,i - -« claim 71 wherein said 
„. T». MM —« » Cl "" , plnn «. 

«.U and ..co»d.r, dfiMfl. »•"• . 

pattern. 
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73 A method for providing drainage well bores in a 

coal seam; c<j identl£y tne depth 

iogginc, said first we ^ 

„here said coal seam in~r sects * ^ ^ ^ ^ 

enlarging the diameter o ^ ^ ^ 

rr^^- A - said coai seam and in 

.-v, .aid first well bore; 
""*!*« C.ll bor. .p.o.d hori.ont.ll, fro- 

""In"; portion ext.nOin, «. <h. 

to a depth less man , -..-••ctina said cavity, 

suB „.ntl.lly noriront.1 portl« ; l ;"";« 1 " , v . ttls . 1 .„„ 
,„„ a cut».d Portion conn.ctln, ..W 

„,riront.l portion., ^ ^ „ rU , exc .„01n, 

"o o«..t " A oor. .no ..id » * 

through said offset 

ma in drainage well bore into said coal ^ s e am 

_ ^nuna fluid down through saia a**- 
.applyin, drmin, „ ld 

offset well bore ana s and 

cuttin,. rro. ..«^:; u „ ! floW to 

„a»e. to. „,oro.t,ti= p....»r. 1. 1 «U 
t. th.r.b, dwro... th. po»lbility o 
drilling conditions in ..1. «.!»«. "or- 

«■ - — — r - r^rrrr.:: 

, portion of said compressed air is PP 
articulated drill string. 
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, n cla i m 73 wherein at least 
„. The method C i9 Tuppli.d through said 

a portion of said compressed a,r 

tirst well box© • 

to Claim 13 comprising 
76 . The method according articula ted drill 

through said drainage j-U ^ thtough 9aid mai n 

conducting said water 
well bore; and surface through 

conducting said methane gas 

said main well bore. 
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ci «-» "^."vr^v. ..c »= 

proving ^ coal 3e am; 

communicating "J^^., cavity in said well 
providing an enlarged ewl aeam; 

tor. a. approximat.lv ^^J^^ dr .i„ag. -re in- 
driLling a substantial^ rtmmunicaCing with said 

° said coal seam, said drainage bore commun.catx 

CaVttY? a excess water and flowing said dangerous 

cavity to the surface through sa.d sub 

well core; and _ • nq wa „ r and flowing 

continuing said steps and of 

20 gas f- said coal sea- «- ^ ^ , ne 

conducting said water and gas from 
desired amounts of water and gas 
said coal seam. 

«.„ Claim *" comprising 

^u«u» p-^ a * 1" r— — 

well bores in said coal seam 
main drain bore. 

riaim 78 wherein said 
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